The article constitutes the continuation of the works realized under the research project entitled: The development of the method for marking and identication of the spots dangerous and of special importance for vision impaired persons in the big city with use of the wave-vibration markers. The consideration included the identication of the object (human), identication of the direction of movement (double barrier), wireless data transmission with the information on the dangerous area, stimulation of the vibration signal and the feedback of the system. This article presents the result of choice of the optimal solution regarding the installation of the system on the selected objects of the urban engineering and also presents the concept of the method of modelling of the shape of the zone that is used for marking of the dangerous spot.
Introduction
The current methods of marking of the dangerous spots the sound signalling, special pavement surface etc.
are sucient in the stationary objects such as the pedestrian crossing, stairways or the platforms, but are not aw-free [1] . For example the snow might eectively cover the pavement surface making it totally inecient in marking the dangerous area. Also the sound signalling might be a problem, by being a noise source (the disturbing sound in the area of pedestrian crossing, especially at the night), also the lack of the uniformity of sound might be a problem there may be several types of sound in one urban area. Finding the trac light activation button usually is a big problem. The additional problem is marking of the object that exists only in limited time on the given route, e.g. the road works, excavation or the scaolding. That is why authors decided to develop the system for direct warning and information.
Since 2009 the research project entitled: The development of the method for marking and identication of the spots dangerous and of special importance for vision impaired persons in the big city with use of the wave--vibration markers has been realized and the prototype version of the transmitter and the receiver is being developed [2, 4] . At the rst stage of the project the survey held among the people with vision impairment about the * corresponding author; e-mail: wiciak@agh.edu.pl sound perception from the environment and related problems are realized [2, 3] . The obtained results say that if there are too many sounds which disturb each other, they may be incorrectly interpreted [3] . The selection of the method of data transmission with the use of vibration is very accurate, since about 70% of respondents stated that the vibration method will be helpful in commuting.
The solutions available in the market which have been subjected to the assessment are presented in the monograph [3] . Results are gathered in the table with surprising fact that the intermediate solutions might bring a lot of problems, e.g. [2] . In the article [4] the concept of the system for identication of the spots dangerous for vision impaired persons in the large urban area was presented. The system also needs to be universal, easy for installation, where the deciding factor is its introduction and maintenance economy.
The requirements stated in [3] The transmission system is located on the whole area marked as the dangerous zone, and the reception system is given to the user. Also reception system is an individual identier for each user and that is necessary if two or more people equipped with the system appear in the dangerous zone. The system is activated (the bracelet sends the signal) when the person is found in the region of the dangerous zone (determined by a mat, as in Fig. 2 
where µ is the magnetic permeability of the material and j is the current density [7] . Earlier mentioned equation may be solved in three dimensions, a curl vector identity is used to transform the equation into the form (2):
which is valid when µ is not a function of space coordinates. In time harmonic case the current density is sinusoidal function of time j = j 0 e i ωt .
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The term of slow variation is an imaginary term, but in the analysed case the frequency of the system is 50 kHz, which means that the wavelength is about 6000 meters.
Thus the wavelength is fairly long in comparison to the transmission system. The calculations were performed with nite element method using the Elmer package [8] .
The virtue of the presented software is that it is an open software, which, from the scientist's point of view is very protable. The model was built with use of the gmsh software [9] , in which the net of nite elements was ap- Since the research is only in the preliminary stage, the partial results will be presented. The described results relate to two systems of conductors presented in Fig. 8 .
In reality the conductors are laid out on the rubber mat.
The numeric model does not consider the inuence of the mat and the base on the distribution of the electromagnetic eld.
The system (a) was called the serial system and the system (b) was called the parallel system. In both cases the density of the current was assumed to be the same, Prototype System for Marking and Identication . . .
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emission of the electromagnetic waves. To achieve narrow beam of waves it is necessary to use the radiator of dimension much bigger than the wavelength, which is not possible with the selected working frequency. For that reason it is necessary to concentrate on such wave phenomena as the interference which allows creation of strong local maximum of the electromagnetic eld.
Conclusions
Since the beginning of the project there were three versions of the project developed and only the last one fulls all the assumed requirements. The marking of the dangerous zone might be of unlimited shape and size.
Nevertheless in front of the authors there are many application tests, reliability tests, and simulation of the shape of the eld. Also there will be more research on combining the system with the systems for controlling of the trac lights and controlling of the information system of transportation company. An additional virtue of the system is the fact that it will be useful also for the tourist information systems.
